Metabolic correlates of oxygen debt predict posttrauma early acute respiratory distress syndrome and the related cytokine response.
The purpose of this study was to quantify the relationship between negative base excess (base deficit) and lactate as correlates of oxygen debt and the probability of the early acute respiratory distress syndrome (ARDS) response and with regard to the mediator and metabolic response characteristic of this disease. Eighty patients with multiple trauma were studied (514 samples) during their intensive care unit courses (Injury Severity Score 27.6+/-8.8, 36% deaths). Simultaneous samples of arterial base excess and lactate as correlates of oxygen debt, and enzyme-linked immunosorbent assay-measured mixed venous cytokines were obtained daily. At each sample period, the patient was categorized as having ARDS or non-ARDS. Twenty-nine patients (36%; 19 deaths) developed ARDS over the period studied: 17 in postinjury days 1 to 4 (EARLY ARDS) and 12 in postinjury days 5 or later (LATE ARDS). Patients subsequently developing ARDS had evidence of ischemic acidosis on or within the first 24 hours after hospital admission (lower base excess -7.1 mmol/L and higher lactate 5.2 mmol/L in ARDS versus base excess -3.8 mmol/L and lactate 3.6 mmol/L in non-ARDS; p < 0.05). Patients with EARLY ARDS showed even lower (p < 0.05) initial 24 hour mean base excess and higher lactate (base excess -9.1 mmol/L and lactate 6.4 mmol/L) compared with LATE ARDS (base excess -4.3 mmol/L and lactate 3.3 mmol/L). In EARLY ARDS, this degree of ischemic acidosis was followed by a greater mean IL-6 response in the postinjury days 1 to 4 (323 pg/mL) compared with the LATE ARDS response (141 pg/mL) (p < 0.05) or compared with the non-ARDS IL-6 response (67 pg/mL; p < 0.001). In addition, in EARLY ARDS, mean IL-8 levels in postinjury days 1 to 4 (264 pg/mL) were higher than in LATE ARDS (168 pg/mL) (p < 0.05) and the mean IL-1 response in postinjury days 1 to 4 of EARLY ARDS (65 pg/mL) was greater than non-ARDS (32 pg/mL) (p < 0.05). Derivation of probability curves suggests a critical threshold of base excess -6.6 mmol/L or greater for an increased risk of EARLY ARDS. These data suggest that the maximum posttrauma oxygen debt (quantified by the ischemia correlates of negative base excess and lactate) is a critical primary determinant of the later fulminant autoinflammatory EARLY ARDS response mediated by the host's endogenous cytokine mediators.